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57 ABSTRACT 

An electroluminescent matrix display device which displayS 
images with uniform brightneSS on its panel having con 
necting terminals for both Scanning and data electrodes 
formed on one side of the panel is disclosed. Scanning 
electrodes requiring larger current than data electrodes are 
formed vertically on the panel So that they can be connected 
directly to the terminals formed on the bottom side of the 
panel, and data electrodes are formed horizontally to be 
connected to the terminals at the bottom Side through wiring 
leads. Since the wiring leads have different lengths and 
resistances from one another, the resistances are compen 
Sated or adjusted by changing widths of the wiring leads or 
adding compensating resistors thereto So that the wiring 
resistances become uniform or differences thereof are 
reduced. Running directions of the Scanning and data elec 
trodes may be exchanged. In this case, wiring resistance 
differences for the Scanning electrodes are eliminated or 
reduced in a similar manner as done for the data electrodes. 
In both cases, uniformity of image brightness is much 
improved. 

12 Claims, 8 Drawing Sheets 
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ELECTROLUMNESCENT MATRX DISPLAY 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is based upon and claims benefit of 
priority of Japanese Patent Application No. Hei-8-217594 
filed on Aug. 19, 1996, the content of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electroluminescent 
(hereinafter referred to EL) display device in which images 
are displayed in a matrix fashion. 

2. Description of Related Art 
Conventionally, in an EL display device for displaying 

images in a matrix fashion, a data electrode array and a 
Scanning electrode array are orthogonally arranged with 
each other to form a matrix on a glass Substrate, Sandwiching 
insulating layers and a luminescent layer between both 
arrayS. Images are displayed with picture elements formed at 
each interSection of the data and Scanning electrodes. 
Because the data electrode array and the Scanning electrode 
array are arranged orthogonally with each other on a rect 
angular Substrate, terminals for both electrode arrays are 
formed on two sides of the Square Substrate, respectively. 
These terminals for electrically connecting the electrodes to 
driver circuits are usually made of a metallic material. 
Therefore, regions on which the terminals are formed cannot 
be used for displaying images, and interfere with a viewer's 
sight if the terminals are formed on two sides of the substrate 
because the terminals have to be connected to the driver 
circuits. This is an obstacle in designing a display device. 

With a purpose of solving the problem mentioned above, 
JP-A-7-263140 discloses an EL display device in which 
terminals for both data and Scanning electrodes are formed 
on one side of a Substrate by leading the Scanning electrodes 
through a wiring lead portion to the Side where the terminals 
are formed. However, there is another problem that a wiring 
resistance for each Scanning electrode, when the electrode is 
made of a transparent conductive film Such as ITO, cannot 
be made uniform because a lead wire length for each 
electrode is different from one another. The transparent ITO 
film which is readily available as a Standard has a thickneSS 
of 0.2 um and a sheet resistance of 10 S2 per Square. Also, 
there is a thickness limit at this moment and it cannot be 
made thicker than 1 lum. In case this kind of ITO is used as 
transparent electrodes, its resistance will be more than 100 
times higher than that of a metal Such as aluminum. 
Accordingly, luminance uniformity of the display is 
adversely affected by the uneven wiring resistances of the 
Scanning electrodes. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the 
above-mentioned problem, and an object of the present 
invention is to provide an EL matrix display device in which 
the terminals for both data and Scanning electrodes are 
formed on one side of the rectangular Substrate and uneven 
neSS of luminance is minimized. 

In an electroluminescent matrix display device according 
to the present invention, Scanning electrodes which require 
larger electric current than data electrodes are formed on a 
transparent Substrate having a rectangular shape So that they 
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2 
run vertically from top to bottom and directly connect to 
Scanning electrode terminals formed on a bottom Side of the 
rectangular Substrate. Data electrodes forming a matrix 
display area together with the Scanning electrodes are 
formed on the substrate so that they run horizontally, that is 
perpendicularly to the Scanning electrodes. Data electrodes 
are connected to data electrode terminals which are also 
formed on the same Side as the Scanning electrode terminals 
through wiring lead portions. Between the Scanning and data 
electrodes, there are disposed thin transparent insulating 
layers which Sandwich a transparent luminescent layer. 
Since both Scanning and data electrodes and other layers are 
made of transparent material, an EL panel is transparent as 
a whole and the EL light can be emitted from both surfaces. 
At interSections of the Scanning and data electrodes, picture 
elements displaying images in a matrix fashion are formed. 
The Scanning and data electrodes connected to the terminals 
are driven by respective driver ICs. 

Since the Scanning electrodes are directly connected to the 
terminals and accordingly all have a Same resistance. On the 
other hand, the data electrodes are connected to the terminals 
through wiring lead portions which have different lengths 
and resistances for each data electrode. Therefore, data 
electrodes have uneven wiring resistances. To reduce the 
unevenness of wiring resistance, this invention provides 
Some measures. One is to reduce the wiring resistance itself 
by providing a more Space for the wiring lead and widening 
the width of the wiring lead. For this purpose, the wiring 
leads may be connected to the data electrodes alternatively 
one by one from the right side or the left side. Another way 
is to connect a separate compensating resistor to each wiring 
lead of the data electrode, So that an overall wiring resistance 
for each data electrode becomes all equal. In this case, data 
electrodes or data terminals may be divided into a certain 
number of groups and compensating resistors having a same 
value may be connected to the data electrodes belonging to 
one group, and the resistance values may be changed from 
group to group. In this manner, a mask for manufacturing a 
resistor pattern will be simplified. The electroluminescent 
matrix display device thus made is able to display images 
having a uniform brightness or luminance. 

It is also possible to arrange a display matrix in a 
conventional way, that is, forming the Scanning electrodes 
horizontally and the data electrodes vertically, and to com 
pensate wiring lead resistance of the Scanning electrodes in 
a similar manner as mentioned above. In this case, the data 
electrodes are connected directly to the terminals formed on 
one side of the Substrate while the Scanning electrodes have 
to be connected to the terminals formed on the same Side of 
the Substrate through wiring leads. AS the wiring leads have 
different lengths from one another and accordingly uneven 
resistances, the unevenness of the wiring resistances will be 
adjusted or reduced by changing width of wiring leads or 
adding compensating resistors. In this manner uniformity of 
images displayed on the EL panel will be much improved. 

Other objects and features of the present invention will 
become more readily apparent from a better understanding 
of the preferred embodiments described below with refer 
ence to the following drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a whole structure of an EL display device 
as a first embodiment according to the present invention; 

FIG. 2A ShowS positions of picture elements on an 
coordinate of a display panel in which a Scanning electrode 
array is formed horizontally; 
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FIG. 2B shows positions of picture elements on an 
coordinate of a display panel in the first embodiment; 

FIG.3 shows a mainstructure of an EL display device as 
a Second embodiment according to the present invention; 

FIG. 4 shows a mainstructure of an EL display device as 
a third embodiment according to the present invention; 

FIG. 5 shows a modified form of the third embodiment; 
FIG. 6 shows a whole structure of an EL display device 

as a fourth embodiment according to the present invention; 
FIG. 7 shows a mainstructure of an EL display device as 

a fifth embodiment according to the present invention; and 
FIG. 8 shows a modified form of the fifth embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIGS. 1, 2A and 2B, a first embodiment 
according to the present invention will be described. In FIG. 
1, a data electrode array 2 consisting of a plurality of data 
electrodes, each electrode being in a Stripe Shape with a 
uniform width, is formed horizontally on a rectangular glass 
Substrate 1. On the data electrode array 2, a first insulating 
layer, a luminescent layer and a second insulating layer (not 
shown in the drawing) are formed in this order. Further, on 
those layers a Scanning electrode array 3 consisting of a 
plurality of Scanning electrodes, each electrode being in a 
stripe shape with a uniform width, is formed vertically. Both 
data and Scanning electrode arrays are made of transparent 
conductive film, and the first and Second insulating layers 
and the luminescent layer are also made of a transparent 
material. Therefore, the EL panel is transparent to both 
Surfaces, front and back, and accordingly light can be 
emitted from either Surface. An area encompassed by a 
dotted line A is a display area where the data electrodes and 
the Scanning electrodes are orthogonally arranged, forming 
picture elements at each interSection. Images are displayed 
with these picture elements in a matrix fashion. 

Terminals 21 for data electrode array 2 and terminals 31 
for Scanning electrode array 3 are formed on a bottom Side 
of the rectangular Substrate 1. Each data electrode is com 
posed of an electrode 2a which is in the display area, a first 
wiring lead portion 2b extending horizontally from the 
electrode 2a, and a Second wiring lead portion 2c extending 
Vertically from the first wiring lead portion2b and connected 
to the data electrode terminal 21. The wiring lead portions 2b 
and 2C for an upper half of the data electrode array 2 are 
formed at the right Side of the panel, and the wiring lead 
portions for a lower half are formed at the left side. The 
electrode terminals 21 corresponding to the upper half of the 
data electrode array 2 are connected to a data electrode 
driver-IC (integrated circuit) 4a, while the electrode termi 
nals 21 corresponding to a lower half of the data electrode 
array 2 are connected to a data electrode driver-IC 4b. 
The electrode terminals 31 for the scanning electrode 

array 3 are connected to a Scanning electrode diver-IC5. The 
Scanning electrode array 3 runs Straight vertically without 
having wiring lead portion. 
An image Signal fed into the EL display device is com 

posed of three data signals corresponding to R (red), G 
(green) and B (blue), respectively, and control signals 
including a horizontal Synchronizing Signal, a vertical Syn 
chronizing Signal and a dot clock signal. 

Referring to FIGS. 2A and 2B, positions of picture 
elements on the display panel will be explained. In a usual 
matrix display, the Scanning electrodes 3 are arranged in the 
horizontal direction while the data electrodes 2 are arranged 
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4 
in the vertical direction. ASSuming that the picture elements 
are composed of 120x120 elements, elements (1,1), (1, 2), 
. . . (1, 120) are formed on the first horizontal row of the 
panel, as shown in FIG. 2A. The picture elements on the first 
row are made luminous at the same time during one hori 
Zontal Synchronizing period. Picture elements formed on the 
Second row are made luminous during the next horizontal 
Synchronizing period, and all the rows up to the last are 
Scanned in the same manner. AS opposed to this, in the 
present embodiment, the Scanning electrodes run vertically. 
Therefore, if the picture elements are Scanned in the usual 
manner, images on the panel will be displayed with 90 
rotated. In order to display images in a normal direction in 
the present embodiment, the data electrode driver-ICs 4a 
and 4b of this embodiment are designed So that Signal 
outputs therefrom are arranged in the coordinate of the 
display panel as shown in FIG. 2B. 
A timing generator circuit 6 outputs latch Signals neces 

sary to control the data electrode driver-ICS 4a and 4b and 
the Scanning electrode IC based on the horizontal Synchro 
nizing Signals, Vertical Synchronizing Signals and the dot 
clock signals. A row composite circuit 8 outputs row com 
posite Signals based on Signals from the timing generator 
circuit 6, and an isolation circuit 7 Superimposes the row 
composite Signals from the row composite circuit 8 and the 
latch Signals from the timing generator circuit 6 and delivers 
the Superimposed signals to the Scanning electrode driver-IC 
5. The Scanning electrode driver IC 5 imposes a Scanning 
Voltage Sequentially to the Scanning electrodes 3, and the 
data electrode driver ICS 4a and 4b impose data Signals on 
each data electrode 2. 
The Scanning electrodes tend to cause more wiring delay 

compared with the data electrodes, because all the intersec 
tions with the data electrodes are electric loads of the 
Scanning electrodes. Therefore, it is more advantageous to 
arrange the Scanning electrodes So that they can be directly 
connected to the electrode terminals 31 without going 
through wiring lead portions than to arrange the data elec 
trode in this manner, when both terminals 31 for the scan 
ning electrode array 3 and terminals 21 for the data electrode 
array 2 are formed on one side of the Substrate 1 as in the 
present embodiment. Because all the Scanning electrodes in 
this embodiment have a same electrode length and accord 
ingly a same wiring delay, luminance unevenneSS on the 
display panel is minimized. 
A main Structure of a Second embodiment according to the 

present invention is shown in FIG. 3. In this embodiment, 
wiring lead portions 2b and 2c of the data electrodes 2 are 
arranged differently from the first embodiment. That is, the 
first wiring lead portions 2b of the dada electrodes are 
formed alternately one by one to extend to the right Side or 
to the left side of the Substrate 1 as shown in FIG. 3. Because 
a wider Space for each first wiring portion 2b is available in 
this arrangement, the first wiring lead portion 2b is made 
wider than that of the Second wiring lead portion 2c. Thus, 
the wiring resistance for the data electrodes 2 can be made 
Smaller, and accordingly differences among the wiring resis 
tances of each data electrode also become Smaller, resulting 
in further improvement of the luminance uniformity on the 
display panel. 
A main Structure of a third embodiment according to the 

present invention is shown in FIG. 4. In this embodiment, 
the wiring lead portions 2c and 2b of the data electrodes 2 
are formed on only one side of the substrate 1 (on the left 
Side in the drawing) as opposed to the foregoing embodi 
ments. In this arrangement, the wiring lead length for each 
data electrode is much different from one another (an 
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electrode positioned at an upper portion has a higher wiring 
lead resistance). To compensate the difference of the wiring 
lead resistance, a compensating resistor 9 is connected to 
each data electrode terminal 21 in this embodiment as shown 
in FIG. 4. A value of each resistor 9 is selected So that a total 
wiring resistance including the wiring lead portions 2b and 
2c and the resistor 9 for each data electrode becomes all 
equal. Thus, the luminance unevenneSS on the display panel 
caused by the difference in the wiring resistance of the data 
electrode can be eliminated. 
A modified form of the third embodiment is shown in 

FIG. 5. In this modification, the compensating resistors 9 are 
grouped in a certain number of groups, and the resistorS 9 in 
a Same group are made to have a Same value. This is done 
to simplify a mask pattern for forming the compensating 
resistors. If an individual compensating resistor 9 has a 
different resistance value from one another, the mask pattern 
for forming the resistors 9 will be more complex. Preferably, 
the number of resistorS 9 in one group is chosen to be in a 
range from 3 to /10 of the total number of the data electrodes, 
and more preferably in a range from 4 to /20 of the total 
number of the data electrodes. In the particular form shown 
in FIG. 5, the compensating resistorS 9 are grouped into a 
group 9a, 9b, . . .9e, so that there are three resistors in each 
group. The value of the resistor 9 for each group is chosen 
So that it changes evenly from group to group. 
A fourth embodiment according to the present invention 

is shown in FIG. 6, in which the scanning electrode array 3 
is formed horizontally and the data electrode array 2 is 
formed Vertically as in a usual EL matrix display device. In 
this arrangement, there is a problem that luminance uneven 
neSS is caused on the display panel due to uneven wiring 
resistances among the Scanning electrodes. To reduce the 
uneven wiring resistances, the first wiring lead portion 3b 
(extending from a Scanning electrode 3a which is in the 
display region A) of each Scanning electrode 3 of the present 
embodiment is formed so that it extends to the right side or 
to the left Side alternately one by one to make available a 
wider space for each first wiring lead portion 3b. The first 
wiring lead portion 3b is made wider than the Second wiring 
lead portion 3c. Thus, an overall wiring resistance for each 
Scanning electrode can be made Smaller and accordingly 
wiring resistance differences among the Scanning electrodes 
can be made Smaller, too. This helps improve the luminance 
UCWCCSS. 

A fifth embodiment according to the present invention is 
shown in FIG. 7. The structure of this embodiment is similar 
to the fourth embodiment described above except for the 
wiring lead portions 3b and 3c which are all formed on one 
side (left side) of the substrate 1. Because the length of 
wiring lead portions 3b and 3c differ from one another in this 
arrangement, a compensating resistor 10 is connected to 
each Scanning electrode to make an overall wiring resistance 
equal for all Scanning electrodes in the same manner as in 
the third embodiment shown in FIG. 4. Thus, luminance 
unevenneSS caused by the different wiring resistances of the 
Scanning electrodes can be much improved. 
A modification of the fifth embodiment is shown in FIG. 

8, in which the compensating resistors 10 of the fifth 
embodiment are grouped into a certain number of groups in 
the same manner as in the modification of the third embodi 
ment shown in FIG. 5. In a particular form shown in FIG. 8, 
the compensating resistorS 10 are grouped into groups 10a, 
10b, . . . 10e, each group including three compensating 
resistorS 10 therein. The values of the compensating resistors 
are Selected in the same manner as in the modification of the 
third embodiment mentioned above. 
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6 
While the present invention has been shown and 

described with reference to the foregoing preferred 
embodiments, it will be apparent to those skilled in the art 
that changes in form and detail may be made therein without 
departing from the Scope of the invention as defined in the 
appended claims. 
What is claimed is: 
1. An electroluminescent matrix display device compris 

ing: 
a transparent Substrate having a rectangular shape, and 

having two opposing planar Surfaces and a plurality of 
lateral Side Surfaces abutting a plurality of respective 
edge portions of each of Said opposing planar Surfaces, 

a data electrode array including a plurality of transparent 
data electrodes formed on the Substrate, 

a Scanning electrode array including a plurality of trans 
parent Scanning electrodes formed on the Substrate, 
with insulating layerS and a luminescent layer inter 
posed between the data electrode array and the Scan 
ning electrode array, the Scanning electrode array being 
perpendicular to the data electrode array, Said Scanning 
electrode array and Said data electrode array together 
forming a matrix display region; 

data electrode terminals formed along one edge portion of 
the rectangular Substrate and connected to a data elec 
trode driver circuit; 

wiring lead portions connecting the data electrodes to the 
electrodes terminals, and 

Scanning electrode terminals formed along the same one 
edge portion of the rectangular Substrate as the data 
electrode terminals and connected to a Scanning elec 
trode driver circuit, the Scanning electrodes being con 
nected directly to the Scanning electrode terminals. 

2. An electroluminescent matrix display device according 
to claim 1, wherein the data electrodes are divided into an 
upper half group and a lower half group, and wherein the 
upper half group is connected to the data electrode terminals 
through the wiring lead portions formed at one of a right 
portion and a left portion of the rectangular Substrate and the 
lower-half group is connected to the data electrode terminals 
through the wiring lead portions formed at another of the 
right portion and the left portion of the rectangular Substrate. 

3. An electroluminescent matrix display device according 
to claim 1, wherein the data electrodes are alternately one by 
one connected to respective data electrode terminals, 
through respective wiring lead portions formed at right and 
left portions of the rectangular Substrate. 

4. An electroluminescent matrix display device according 
to claim 3, wherein each wiring lead portion for connecting 
the data electrode to the data electrode terminal comprises a 
first lead portion extending horizontally and a Second lead 
portion extending perpendicularly to the first lead portion, 
and wherein the first lead portion is wider than the second 
lead portion. 

5. An electroluminescent matrix display device according 
to claim 1, further comprising compensating resistors for 
equalizing a total wiring resistance of each wiring lead 
portion, the compensating resistors being connected 
between the data electrode terminals and the data electrode 
driver circuit. 

6. An electroluminescent matrix display device according 
to claim 5, wherein the data electrode terminals are divided 
into a plurality of groups, each group including a certain 
number of neighboring terminals, wherein the compensating 
resistors belonging to a given group have an equal value of 
resistance, and wherein the value of resistance among 
groups varies Stepwise from group to group. 
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7. An electroluminescent matrix display device compris 
ing: 

a transparent Substrate having a rectangular shape, and 
having two opposing planar Surfaces and a plurality of 
lateral Side Surfaces abutting a plurality of respective 
edge portions of each of Said opposing planar Surfaces, 

a Scanning electrode array including a plurality of trans 
parent Scanning electrodes formed on the Substrate; 

a data electrode array including a plurality of transparent 
data electrodes formed on the Substrate, with insulating 
layerS and a luminescent layer interposed between the 
Scanning electrode array and the data electrode array, 
the data electrode array being perpendicular to the 
Scanning electrode array, Said data electrode array and 
Said Scanning electrode array together forming a matrix 
display region; 

Scanning electrode terminals formed along one edge por 
tion of the rectangular Substrate and connected to a 
Scanning electrode driver circuit; 

wiring leads connecting the Scanning electrodes to the 
Scanning electrode terminals, each wiring lead having 
a width So that resistance values of Said wiring leads are 
Substantially equal to one another, and 

data electrode terminals formed along the same one edge 
portion of the rectangular Substrate as the Scanning 
electrode terminals and connected to a data electrode 
driver circuit, the data electrodes being connected 
directly to the data electrode terminals. 

8. An electroluminescent matrix display device according 
to claim 7, wherein the Scanning electrodes are alternately 
one by one connected to respective data electrode terminals, 
through respective wiring leads formed at right and left 
portions of the rectangular Substrate, and each wiring lead 
comprises a first lead extending horizontally and a Second 
lead extending perpendicularly to the first lead, the first lead 
being made wider than the Second lead. 

9. An electroluminescent matrix display device compris 
ing: 

a transparent Substrate having a rectangular shape; 
a Scanning electrode array including a plurality of trans 

parent Scanning electrodes formed on the Substrate; 
a data electrode array including a plurality of transparent 

data electrodes formed on the Substrate, with insulating 
layerS and a luminescent layer interposed between the 
Scanning electrode array and the data electrode array, 
the data electrode array being perpendicular to the 
Scanning electrode array, the Scanning electrode array 
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8 
and the data electrode array together forming a matrix 
display region; 

Scanning electrode terminals formed on one Side of the 
rectangular Substrate and connected to a Scanning elec 
trode driver circuit; 

wiring leads connecting the Scanning electrodes to the 
Scanning electrode terminals, 

data electrode terminals formed on the same side of the 
rectangular Substrate as the Scanning electrode termi 
nals and connected to a data electrode driver circuit, the 
data electrodes being connected directly to the data 
electrode terminals, and 

compensating resistors, for equalizing a total wiring resis 
tance of each wiring lead, connected between the 
Scanning electrode terminals and the Scanning elec 
trode driver circuit. 

10. An electroluminescent matrix display device accord 
ing to claim 9, wherein the Scanning electrode terminals are 
divided into a plurality of groups, each group including a 
certain number of neighboring terminals, wherein the com 
pensating resistor, belonging to a given group have an equal 
value of resistance and wherein the value of resistance 
among groups varies Stepwise from group to group. 

11. An electroluminescent matrix display device compris 
ing: 

a transparent Substrate having two opposing planar Sur 
faces and a plurality of lateral Side Surfaces abutting 
respective edge portions of each of Said opposing 
planar Surfaces, 

a Scanning electrode array including a plurality of trans 
parent Scanning electrodes formed on the Substrate; 

a set of layers comprising insulating layers and a lumi 
neScent layer interposed between Said electrode array 
and Said Scanning electrode array; 

Said Scanning electrode array being perpendicular to Said 
data electrode array; 

data electrode terminals formed along one edge portion of 
Said transparent Substrate and connected to a data 
electrode driver circuit; and 

Scanning electrode terminals formed along the same one 
edge portion of Said transparent Substrate as the data 
electrode terminals and connected to a Scanning elec 
trode driver circuit. 

12. The display device according to claim 11, wherein 
Said transparent Substrate is rectangular in shape. 

k k k k k 


